Objective: A study was done in Kinondoni Municipality, Tanzania, to assess quality of data collected through the HMIS and explore possible associated factors. Method: Using a structured questionnaire, health facility in-charges were interviewed. Attributes of data quality were recorded from health facility data using an observation schedule. A total of 69 health facilities were involved in the study including all (21) public health facilities and 25% (41/164) private facilities. Completion rate of health facility data was used as a proxy for measuring quality of data. Results: Although knowledge on HMIS basic concept was found to be associated with improved quality of data, training in HMIS did not seem to correspond with improved quality of data. Regardless of duration, supervision had no relationship with quality of data thus raising serious doubts on its quality. Presence of a focal person, responsible for day to day HMIS activities, had a positive influence on the quality of data where facilities with a focal person had a higher data completion rate (69.9%) compared to those without (44.7%). Accountability as measured by queries reportedly made by Municipal authorities on data inaccuracies was associated with better quality of data. However, queries on delay in sending report had no influence in quality of data. Conclusion: The study concludes that training, followed by supervision in HMIS, did not result into a significant improvement of the quality of HMIS. There is need to re-examine the current approaches used in training and supervision to focus on actual needs of health workers. As a long-term goal, creation of demand for processed data will serve to enhance ownership of the system by health workers, hence improve data quality
Introduction
Data that is accurate, complete and timely delivered to users is an important aspect in health planning, management and decision making (1) (2) . Evidence based plans and decisions must of necessity be based on accurate, complete and timely data. In response to this challenge, the Health Management Information System (HMIS), also known in Kiswahili as Mfumo wa Taarifa za Huduma za Afya (MTUHA), was started in Tanzania in the early 1990s. The introduction of the HMIS was aimed at ensuring the availability of accurate, timely and relevant data to health managers for purposes of planning and decision-making. In the designing of the HMIS emphasis was put on collecting data that was seen to be relevant for planning and decisionmaking. The HMIS covers the entire spectrum of the health care delivery system right from the health facility level, district, regional up to the national (Ministry of Health headquarters) level. Several reasons have been advanced to explain the problem of poor data quality in developing countries including failure of health workers to appreciate the importance of information and shortage of medical recorders. (1, 3) . Other reasons included failure to respond to data received and sometimes responding only when report has not been received. The collection of enormous amount of data tends to put an unnecessary burden to data collectors (1) . since most health workers lack of knowledge and skills for analyses. However, most of the reports are based on experiences accrued by experts in the course of implementing various strategies for improvement of HMIS.
This study was therefore carried out to assess factors associated with data quality with a view to proposing strategies for improving the quality of HMIS data. A number of factors that are likely to affect the quality of HMIS data were examined. These included training in HMIS, frequency and quality of supervision conducted and presence of HMIS focal person responsible for the day to day activities.
Methodology Study Sample and Population
A cross-sectional study was conducted in Kinondoni Municipality, Dar es Salaam region, Tanzania. Kinondoni Municipality was conveniently selected since it is within Dar es Salaam where the researchers are based. The study picked a random sample of 41 private health facilities that represented 25% of all private health facilities (4), while all public and parastatal facilities were selected since their numbers were relatively smaller compared to private facilities. Altogether a total of 69 facilities were covered in this study. Table 1 shows the number of health facilities studied by ownership. 
Procedures for Data Collection
Data collection was done using a structured questionnaire which was administered to the in-charges from the 69 health facilities. Using an observation schedule, quality of data was determined from records found in registers, data books and reports for the year 2001. A pre-test was done in four health facilities to check on the relevance of data collection tools and the overall research approach. The results of the pre test were used in the preparation of the final and more refined data collection tools.
Definition of terms used
Quality of data: Quality of data refers to the degree to which the data or statistics measures what was intended to be measured when the data collection system was designed. Data quality is multidimensional with every step from designing to decision making having the ability to affect the level of quality (3) . In this study, completion rate of facility data books and reports was used as a proxy for quality of data. This was necessitated by the fact that other parameters such as data accuracy could not allow comparison due to small numbers of health facilities that qualified for assessment of accuracy. Whereas, none of the private facilities had enough data for determining data accuracy, only half (10/21) of the Government facilities had. Data completeness was assessed by examining the extent to which some selected tables in the health facility data were filled. Outpatient attendances and top ten diseases respectively were deliberately selected for this purpose. The main reason for selecting outpatient services data was that these services are offered by all health facilities public, private, parastatal and others. This means that by selecting these tables we were able to capture and analyse data that cuts across all types of health facilities.
Data Analysis
Data was analyzed using EPI Info software by generating frequency and crosstabulation tables. For each variable, analysis was limited to health facilities that had adequate data. Facilities that had missing data were excluded in the analysis for that specific variable. Due to small number of health facilities owned by parastatals and the fact that most of them did not have adequate data to allow comparison these facilities were also excluded during analyses.
Findings

Quality of HMIS data
Results from the study shows that the average completion rate of the two OPD tables was 64.2%, see Table 2 . Completion rate was higher for government facilities (71.6%) compared to private facilities (54.8%).
However, these findings are based on 34 (51.5%) facilities because the remainder of the health facilities had not filled in the data books at all. Among Government facilities, 90.5% had filled in the data books while only 36.6% of private facilities had done so. 
Relationship between Knowledge of HMIS Concepts and Quality of data
The relationship between knowledge of the concepts and quality of data was determined by eliciting understanding of five basic HMIS concepts / definitions that include Knowledge of long form of HMIS, Indicator, Numerator, Denominator and Threshold value. Knowledge of long form of HMIS by the in charge of the facility was taken as a proxy for measuring knowledge due to the higher number of respondents in both groups (with and without knowledge) a factor that allowed better comparison than other parameters used to measure knowledge. It was revealed that those with knowledge of HMIS concepts had higher completion rate in both Government (75.7%) as well as private facilities (73.2%) compared to those without (49.9% for Government and 50.2% for private) as shown in table 3. 
Influence of training in HMIS on quality of data
Analysis was done to determine the impact of HMIS training on data quality using HMIS training status of the health facility in charge. Assumption was made that where the in charge of the facility is trained on HMIS, health staff would be able to fill in most, if not all, the tables that may appear complex for those not trained.
Whereas in Government facilities completion rate was slightly higher among those not trained (77.7%) compared to those who received training (69.4%) a different picture was observed in private facilities where those trained had a higher completion rate (79.9%) compared to those not trained (49.8%) -see Table 4 . 
Association between supervision and quality of HMIS Data
All health facilities except one private facility reported to have been supervised in the past one year. About 81.9% facilities reported to have been visited within the previous 3 months. Comparison was made between facilities supervised for half an hour and less compared to those supervised for more than half an hour during the visit. Ironically, completion rate for facilities supervised for half an hour or less was higher (73.4%) than those supervised for more than half an hour (60.1%) -see Table 5 . 
Influence of HMIS focal persons on quality of HMIS data
A focal person is a health staff who has been appointed to deal with the day to day issues related to the HMIS. However, health facilities and districts were at liberty to select one among members of staff to deal with HMIS on daily basis. Analysis was done to assess whether the presence of HMIS focal person had an influence on the quality of data. It was found from this study that private facilities that had HMIS focal person had a higher completion rate (69.9%) compared to those without (44.7%) as shown in Table 6 . Only one public facility was reported to have a focal person, therefore, comparison in this category was not possible. 
Accountability as a factor on quality of data
The in charges of health facilities were asked on whether they had been queried by the district staff for delay in sending reports and inaccuracies found in reports sent to the district. These questions were used as indicators for measuring accountability of health facility workers to the district authorities. Queries on data inaccuracies and delays in reporting were analysed against data quality using completion rates of OPD data. Table 7a shows that completion rate had no significant difference between health facilities queried for delay (59.3) compared with those that were not queried (65.7%). On the other hand, those queried for inaccuracies had higher completion rate (74.8%) than those not queried (61.9%) -see Table 7b . Analyses could not be done by ownership of health facilities due to small sample size of both public and private facilities. 
Discussion
Knowledge of the HMIS concepts was found to be associated with better quality of HMIS data and yet this was not true of training on HMIS. This shows that, understanding the basic HMIS concepts might not be related to the basic training on HMIS. It has been reported that often training is not the problem; instead it is probably a manifestation of unwillingness to fill in the forms and lack of commitment and accountability of the poorly supervised health workers (5) .
Supervision, regardless of the reported duration, had been shown in this study to have no relationship with improved data completion. This raises some doubts on the quality of supervision provided by Council Health Management Teams (CHMT) to the health facility workers. Except for monitoring the number of visits made by members of CHMT to the facilities, there is no mechanism for measuring and monitoring quality of supervision at health facilities as well as at district level. Thus the onus of ensuring that supervision is done effectively, is left to the supervisor.
This study has shown that the presence of HMIS focal person facilitates data processing hence improving the quality of data. However, this study did not go further into assessing the merits and demerits of having an HMIS focal person. Given that team approach is an integral part of Primary Health Care (PHC) strategy (6) delegation of HMIS duties to one person might undermine integration of the system into other programmes.
Accountability as measured through queries made by district officials on data received from health facilities revealed an association with better quality of data, however, this was not the case with query on delay of reporting. This might indicate that Municipal health workers are keen to receive reports irrespective of their quality in order to satisfy the needs of higher authorities. It has been reported that data is often collected in order to meet bureaucratic obligations rather than performance monitoring (7).
Conclusions and Recommendations
Contrary to expectations, training and supervision did not seem to influence quality of HMIS data. Some fundamental questions are raised from this study with regards to the effectiveness of HMIS training as well as the quality of supervision conducted at health facility and Municipal levels. Are training opportunities offered according to actual needs? How effective are supervision visits in improving health workers performance in HMIS? If lack of knowledge is not the main problem but a manifestation of reluctance to perform on the part of health staff, then training alone might not solve the problem (5). This calls for a need to revise approaches so as to make training on HMIS part and parcel of continuing education at the workplace and incorporated in career development of the respective staff. Mechanisms should be introduced for monitoring effectiveness of supervision using performance indicators instead of number of supervision visits.
This study has established that knowledge of the HMIS concepts and presence of a focal person earmarked to deal with HMIS issues on daily basis had an influence of improving the quality of HMIS data. This calls for the revival of medical recorders cadre whose duties includes day to day management of data in health facilities. However, this strategy should go hand in hand with developing capacity for health managers to utilize HMIS data for performance improvement. Otherwise, there is a danger of generating data for the sake of it and creating complacency among health managers who might feel that HMIS is the responsibility of the medical recorders alone.
